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Analysis and Discussions

Effectiveness of Fine-scale Network: As stated in the manuscript, the finescale network is able to refine the holistic prediction generated by the coarse-scale
network. In this supplemental material, we conduct more experiments to show
the dehazing results without using fine-scale or coarse-scale networks in Figure
1. We note the architectures of these two networks are similar except input and
filter size. The dehazed results without fine-scale or coarse-scale networks are
similar as shown in Figure 1(b) and (c), which demonstrate the necessity of
each network. In contrast, the dehazed images by our multi-scale network are
sharper and visually more pleasing. In addition, the proposed multi-scale network
converges well as shown in Figure 8(b) of the manuscript, which demonstrates
that using a fine-scale network significantly improves the transmission estimation
performance. On the other hand, a single-scale deeper network (Figure 8(c)) does
not perform well.
Generalization Capability: As stated in Section 6.1 in the manuscript, our
synthesized transmission maps cover the range of values in real transmission
maps, such that the proposed multi-scale network generalizes well for outdoor
scenes. In this supplemental material, we conduct more experiments to demonstrate the generalization capability of the proposed network on different outdoor
images acquired at different distances from camera, i.e., close, medium and long
shots. As shown in Figure 2, our method generalizes and performs well on these
kinds of outdoor scenes.
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Additional Results

We evaluate the proposed algorithm against the state-of-the-art methods including Tan [1], Kopf et al. [2], Fattal [3], He et al. [4], Tarel and Hautiere [5], Tarel
et al. [6], Ancuti and Ancuti [7], Nishino et al. [8], Meng et al. [9], Tang et al.
[10], Zhu et al. [11] and Kolor [12] on more real-world images.
?
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Fig. 1. Dehazed results with and without the coarse-scale or fine-scale networks. (a)
Input hazy images. (b) Dehazed results without the fine-scale network. (c) Dehazed
results without the coarse-scale network. (d) Our results. The dehazed results by the
proposed multi-scale network are shaper and clearer than those of using only coarsescale or fine-scale networks.

(a) Close shot

(b) Medium shot

(c) Long shot

Fig. 2. Generalization capability. First row: hazy inputs. Second row: dehazed results
at close, medium and long shots. Although these three images are different from the
training images, our method generalizes well for the different outdoor scenes.
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(i) Our result
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Fig. 3. Visual comparisons for real image dehazing. Our dehazed image is clearer than
others (especially on the skyline as shown in red rectangles). In addition, the results
generated by [5,4,8,11] have low contrast.
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Fig. 4. Visual comparisons for real image dehazing. The dehazed results in (c), (d)
and (g) have significant color distortions on the rock as shown in red rectangles. The
sky regions in (b) and (f) still contain hazy regions as shown in yellow rectangles. In
contrast, our result in (i) has vivid color information.
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Fig. 5. Visual comparisons for real image dehazing. Note that the color of the fall in
(b) and (d) is changed from white to blue. The dehazed results by Meng et al. [9] and
Kolor [12] contain some hazy regions in (c) and (e).
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Fig. 6. Visual comparisons for real image dehazing. The method by He et al. [4] tends
to overestimate the haze thickness and results in darker result as shown in (b). The
dehazed result by Tarel et al. [6] contains some hazy regions in the road area as shown
in (c).
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Fig. 7. Visual comparisons for real image dehazing. The dehazing methods of He et
al. [4], Meng et al. [9] and Tang et al. [10] overestimate the thickness of the haze
and produce darker images. The dehazed result by Tarel and Hautiere [5] contains
significant halo artifacts as shown in (c). In contrast, our algorithm generates clear
image as shown in (f).
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Fig. 8. Visual comparisons for real image dehazing. The dehazed images by He et al.
[4], Tarel and Hautiere [5] and Meng et al. [9] have significant color distortion artifacts
on the skin regions. The result by Tang et al. [10] is darker than our result.
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Fig. 9. Visual comparisons for real image dehazing. The dehazed images by He et al.
[4], Tarel and Hautiere [5] and Meng et al. [9] have significant color distortion artifacts
on the face.
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Fig. 10. Visual comparisons for real image dehazing. The dehazed images by He et al.
[4], Tarel and Hautiere [5] and Meng et al. [9] have significant color distortion artifacts
on the cloud.
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Fig. 11. Visual comparisons for real image dehazing. The dehazing method of He et
al. [4] overestimates the thickness of the haze and produces darker images than others.
The dehazed results by Kolor [12], Meng et al. [9] and Tang et al. [10] contain some
hazy regions as shown in (c), (d) and (e).
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Fig. 12. Visual comparisons for real image dehazing. The dehazed results in (b), (c),
(d) and (e) are darker than our result in (f).
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Fig. 13. Visual comparisons for real image dehazing. The dehazing methods of He et
al. [4], Tarel and Hautiere [5] and Meng et al. [9] overestimate the thickness of the haze
and produce darker images. The dehazed result generated by Tang et al. [10] contains
some hazy regions in the farthest area as shown in (e).
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Fig. 14. Visual comparisons for real image dehazing. The dehazing methods of He et
al. [4] and Meng et al. [9] overestimate the thickness of the haze and produce darker
images. The dehazed result by Tarel and Hautiere [5] contains signifcant halo artifacts
around the branch as shown in (c).
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Fig. 15. Visual comparisons for real image dehazing. Our dehazed image consists of
clearer scene in the farthest area than other results. Although the method of Ancuti
and Ancuti [7] recovers the clear scene, some noise is produced in the dehazed result
as shown in (c).
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Fig. 16. Visual comparisons for real image dehazing. The result generated by Tarel
and Hautiere [5] has significant halo artifacts around the building boundaries.
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Fig. 17. Visual comparisons for real image dehazing. The result generated by [4] is too
dark in whole image region. The results by Kolor [12] and Tang et al. [10] still show
signs of hazing as shown in (d) and (e). Our algorithm recovers the clearest scene as
shown in (f).
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Fig. 18. Visual comparisons for real image dehazing. The results generated by [4,5,9]
are darker than the results in (e) and (f).
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Fig. 19. Visual comparisons for real image dehazing. The results generated by [4,12,10]
are darker in the tree area than our result and the dehazed result by Meng et al. [9]
has some color distortions in the sky region.
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Fig. 20. Visual comparisons for real image dehazing. The result generated by [5] is
darker than others. The results by [12,10] have remaining haze and the result by [9]
has color distortions in the whole image. In contrast, our algorithm generates sharp
image as shown in (f).
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